principally concerned wi,th the modification of research methods of urinary hormone assay to make them suitable for large scale clinical use. The more recent and the projected endocrine studies are being correlated as far as possible with the metabolic changes occurring in pregnancy, labour and the puerperium. The following is an account of some of the hormone and metabolic studies being carried out.
THE STEROID HORMONES IN PREGNANCY

Arnold Klopper
Evidence has been accumulating from many centres which suggests that in late pregnancy the pregnanediol in the mother's urine is of purely placenital origin, resulting from the metabolic breakdown by the mother of progesterone produced in the placenta. On the other hand, oestriol is a combined foetal ,and placental product, possibly formed in part from precursors produced in the foetal adrenals. It might be expected therefore that, while urinary pregnanediol was purely a reflection of the function of the placenta, the level of oestriol in the mother's urine might give some indication of the state of affairs in the foetus. A series of investigations has therefore been started with a view to examining the change in oestriol and pregnanediol output in such conditions as preeclampsia (Klopper, 1961) , abortion (Klopper and Macnaughton, 1965) , rhesus incompatibility (Klopper and Stephenson, 1966) and retarded intra-uterine foetal growth (Klopper, 1966) . These studies have confirmed the view that oestriol assay is a valuable means of assessing the foetal state in a variety of obstetric diseases and routine assays are now done on a considerable proportion of the patients admitted to the antenatal ward.
It has become evident that the degree to which oestriol output is affected is very much dependent on the nature of the obstetric disease.
In rhesus incompatibility, even in cases where the ibaby is born moribund, the oestriol excretion is generally within normal limits. Similarly in diabetic pregnancy there appears to be no correlation betiween the maternal oest*riol excretion and the condition of ithe foetus. On the other hand in pre-ecl,ampsia there is a close correlation between oestriol excretion and the progress of the disease so that iby serial assays it is often possiable to tell when the life of the foetus is in peril. In the more insidious conditions associated with retarded intra-uterine foetal growth oestriol assay proved to be of particular value as there was often a close relationship between the oestriol level and the weight of the foetus with a tendency for oestriol output to decline to very low levels before intra-uterine death took place. These The applications of such methods ,both to physiological and to clinical problems are legion.
A further aspect of the role of hormones in pregnancy is their metabolic effects. In thlis context studlies on the role of the oestrogens on water balance have been published (Hytten and Klopper, 1963) . This led to an interest in the relationship between renal function and hormone excretion in pregnancy (Klopper, 1964) and to an investigation, which is still continuing, of the effect of progesterone on sodium excretion by blocking the action of aldosterone on the renal tubulles.
The accumulation of fat which occurs in pregnancy is very probalbly due to progesterone (Galleti and Klopper 1964 pre-eclampsia are shown in Table 1 (from MacGillivray, 1961b) . In normal pregnancy
there is an increase in the serum volume both absolute and as a proportion of the total fluid volume. In pre-eclampsia there is a reduction in the serum volume compared with normal pregnancy iboth in absolute amount as well as tin terms of total water. ( Table 2 ). The "extracellular" space in pre-eclampsia is slightly greater than in normal pregnancy when measured as sodium space but the bromide space is about the same. The "extracellular" space as a percentage of total body water is less in pre-eclampsia than in normal pregnancy.
( (Table 4) .
MoCartney, Pottinger and Harrod (1959), Plentl and Gray (1959) and Mahran (1961) believe that there is more sodium than water retained in pre-eclamptic toxaemia but Davey, O'Sullivan and Browne (1961) (Leaf, Bartter, Santos and Wrong, 1953) and hypernatraemic water depletion (Edelman, Leibman, O'Meara and Birkenfeld, 1958) (1966) have drawn attention to the risks of these changes ,if the technique was to be used in patients with cardiac or renal disease.
Increased uterine activity following intraamniotic saline injection may be the result of direct effects of electrolytes on the myometrium rather than the result of any effect on placental steroid production.
Uterine contractility during 'pregnancy has been recorded by Turnbull and Anderson (unpublished) and differences in activity demonstrated The changes in the connective tissue of the cervix during pregnancy have been studied by ordinary histological methods and by measur-I.,g hydroxyproline and hexosamine concentration in biopsies of cervix with a view to relating the "resistance" of the cervix to the progress of laJbour. The changes are part of a general effect of steroids on connective tissue in pregnancy which has also been studied in other tissues.
The changes in the cervix appear to be very marked in younger women, (Turnlbull, 1962) but less in those over 30 years of age. (Hagen, 1961) even in those in whom there is no reason to suspect dialbetes.
The correlation between oral and intravenous glucose tolerance tests is poor (Kaplan, 1961; Welsh, 1960) probably mainly because of the factor of delayed intestinal albsorption of glucose. In pregnancy intravenous glucose tolerance has usually been described as being no less than in the non-pregnant state (Burt, 1954) . In the work done (in Aberdeen this conclusion has been accepted and the same standards of interpretation have been applied in the pregnant as in the non-pregnant. In calculating results the "Increment Index" (Duncan, 1956 ), based on increments of the blood sugar above the fasting level, has been used in preference to the absolute or K Index, which is derived from the absolute iblood sugar values. The theoretical basis for the Increment Index seems to be superior to that of the absolute index (,Medley, 1965) , and the Increment Index, but not the absolute index, is independent of the amount of glucose injected. Hepain is used to inhiabit venous ihrormbosis and the test is done after the subject has remained quietly at rest for at least twenty minutes. The present series is the largest reported of the results of intravenous glucose testing in pregnancy and the puerperium. 720 subjects were tested over a four-year period. Table 6 Pregnancy therefore results in an iodine deficiency state, partly due to a high renal clearance of iodine, and the thyroid gland as a compensating mechanism, apparently, clears more plasma of its iodine to produce a normal amount of thyroid hormone and in doing so, increases in size.
The same technique has been used to study iodine metabolism in cases of abortion and halbitual albortion, premature labour, "placental dysfunction", pre-eclampsia and "other hypertension" in pregnancy. (Aboul-Khair, . There is some evidence of reduced thyroid function in habitual abortion and in premature labour, while in pre-eclampsia the renal clearance of iodine is at normal non-pregnant levels while in "other hypertensives" it is almost normal for pregnancy. These differences could be explained by reduction in renal blood flow and GFR in pre-eclampsia. In some cases where small babies were born at term, thyroid function was diminished.
In cases where therapeutic termination of pregnancy was ,performed ,by 'abdominal hysterotomy, the development of foetal thyroid function was studied following 131.1 administration to the mother. These studies also enabled estimations to be made of the radiation dose to the foetal thyroid and gonads of 131I or 1321 to the mother. (Alboul-Khair, Buchanan, Crooks and Turnbull, 1965 (Furuhjelm, 1956) . This is probably associated with changes in the concentration and molecular shape of various plasma proteins. Failure As rapid weight gains and losses from day-today are usually accounted for by changes in ing down or mobilisation of stores, an body water content rather than (by sudden layexperiment labelled a "partial water balance" was devised to obtain confirmation that water is held in the body for ithe first 3 days postpartum. Fig. 3 shows the results of one such experiment which tends to confirm this hypothesis. We are also able to show that the administration of the synthetic "oestrogen" 
